This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK (uspto) 




„ a UK Patent Application (19 ,GB ,,,,2 273099 „3.A 



(43) Date of A Publication 08.06.1994 



/oil 
\& u 




(51) 


INT CL 5 






C07K 15/04 , C12P 21/08 // C07K 3/24 15/14 , C12N 




n^tP of FN inn 10 11 1992 




15/48 






(52) 


UKCL (Edition M ) 


(71) 


Applicant(s) 




C3H HB7P HC2 HF5A H650 H674 H684 H690 H802 H808 




Asta Medica Aktiengesellschaft 




H840 








C6Y Y403 Y410 




(Incorporated in the Federal Republic of Germany) 




U1SS1053S1313 




WeismullerstraBe 45, W-6000 Frankfurt am Main 1, 


(56) 


Documents Cited 




Federal Republic of Germany 


WO 89/07268 A1 








Proc.Natl.Acad.Sci;U.S.A.,Vol 86 r 1989 f pages 1362- 


(72) 


Inventor(s) 




1366 Journal of Virology, Vol 60,No.2,1986,pages 




Manfred P Die rich 




589-598 




Werner Vogetseder 










(58) 


Field of Search 


(74) 


Agent and/or Address for Service 




UK CL (Edition M ) C3H HB7P HC2 




Elkington and Fife 




INT CL 5 C07K 15/04 




Prospect House, 8 Pembroke Road, SEVENOAKS. 




ONLINE DATABASES:WPI,BIOTECH (DIALOG) 




Kent, TN13 1XR, United Kingdom 







(54) Glycoprotein encoded by a human endogenous retrovirus K envelope gene 



(57) By means of a polymerase chain reaction a 1053 bp DNA segment from the putative outer membrane 
part of the human endogenous retrovirus (HERV)-K-envelope gene was amplified. A 959bp part of the 
amplified DNA was inserted into the pAX-bacterial-expression-vector. A recombinant fusion protein of a 
HERV-K-envelope-portion with b-galactosidase was obtained. A monoclonal antibody was generated which 
recognizes the envelope portion of the fusion protein (FP). This mAb is capable of immunoprecipitating a 67kD 
glycoprotein from the human breast carcinoma cell line T47D, the amount of which is strongly enhanced after 
stimulation with estradiol/progesterone. The same band could be precipitated from other carcinoma cell lines 
(Hep2, MCF7 and HELA), but not from the human B-lymphoblastoid cell line Raji and the mouse myeloma cell 
line Ag8.653. The data suggests that the antigen recognized by the anti-HERV1 mAb is the translational 
product of an active HERV-K-env gene or whole HERV-K provirus. 



At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 

BNSDOCID:<GB 2273099A > 



CD 
od 

ro 

CO 

o 

CD 
CD 



1/ 1 



SP 



HERV-K-ENV 

OM TM 



in. £ 



P1 



P2 



PCR 



E E E B 

I I L 



ENV-OM 
1053 bp 




Bam HI 
p.d. Eco RI 



E E E B 
— i i 



ENV-OM' 
959 bp 




Eco RI 
Bglll 

u U-Lig. 
E E B 




BNSOOCIO:<GB 22 73099 A > 



1 



2273099 



UTILISATION OF A 67 KD GLYCOPROTEIN FROM HUMAN TUMOR 
CELL LINES , AND A MONOCLONAL ANTIBODY ESTABLISHED 
AGAINST A RECOMBINANT HUMAN ENDOGENOUS RETRO V I RUS -K- 
ENVELOPE-GENE ENCODED PROTEIN FOR DIAGNOSTIC AND 
THERAPEUTIC PURPOSES 



In the early forties the murine mammary tumor virus 
(MMTV) was found to be Involved In murine mammary 
carcinogenesis (Vlscher, M. B., Green, R . G. & 
Blttner, J . D . (1942) Pr o . Soc . Exp . B1 ol . Med . 49, 
94-96), By means of hybridization techniques the 
existence of genomic Integrated provlruses could be 
detected In all strains of mice, In both those with 
high or low risk of mammary tumor development (Varmus, 
H.E., Bishop, J. M- Now1nsk1, R.C. & Sarkar, N.H. 
(1972) Nature 238, 189-190). This fact suggested that, 
besides the presence of MMTV-prov 1 ruses , other factors 
also must participate 1n mammary carcinogenesis, such 
as, perhaps, the expression of neighbouring genes 
driven by the MMTV promoter. Even retroviruses lacking 
viral oncogenes may be Involved In tumorgenesl s by 
integration into sites where they can activate 
transcription of cellular oncogenes (Varmus, H.E. 
(1982) Cancer Surv. 2, 301). Meanwhile, the 
pr otooncogenes c-myc, 1nt-l and c-neu were described 
to be possible targets of an Insertion of MMTV-prov1- 
rus resulting In the development of mammary tumors 
(S1nn # E., Muller, W., Pattengale, P.,Tepler, I., 
Wallace R & Leder, P. (1987) Cell 49, 465-475), 
(Tsukamoto, A.S., Grosschedl , R. # Guzman, R.C, 
Parslow, T & Varmus, H.E. (1988) Cell 55, 619-625), 
(Mull r, W.J., S1nn, E., Pattengale, P.K., Wallace, R. 
a Leder, P. (1988) Cell 54, 105-115). 
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Another approach to Identify a MMTV-analog in humans 
was attempted by cloning and characterization of human 
endogenous retroviral sequences which hybridize with 
MMTV-probes under low stringency conditions (May, 
F.B., Westley, B.R. & Rocheford, H. (1983) 
Nucl . Ac1 ds . Res . 1 1 , 4 127-4 139 ), (Westley, B. & May, 
F.E.B. (1984) Gene 28, 221-227), (Deen, K.C. & Sweet, 
R.W. (1986) J.Virol. 57,422-432). 

These publications describe the HMTV-analoge 1n the 
human genome. 

One group of human endogenous retroviral genomes, 
designated HERV-K genomes (K represents the existance 
of a primer binding site for a putative tRNA-Lysin 
primer for reverse transcription), was detected by 
hybridization with a Syrian hamster A-type particle 
pol probe. Typical H E R V-K-ge n ome s were 9.1 or 9.4 
kilobases in length, having long terminal repeats of 
ca. 970 bp and genes for gag, pol, and env as well as 
a gene likely to encode for a protease (prt). The env 
gene is divided Into parts putatlvely encoding for a 
signal peptide, an outer membrane protein, and a 
transmembrane protein. The outer membrane part 
contains 7, the transmembrane part 4 possible 
gl ycos 1 1 at 1 o n sites. Sequence comparison of the 
HER V-K 1 0+ genome revealed distinct homologies between 
HERV-K and MMTV, especially 1n the putative 
en vel ope-gene-regi on . In contrast to other human 
endogenous retroviral genomes, this HERV-K-genome 
contains large open reading frames 1n the putative 
gag, prt, pol and env., region. The HERV-K 1 0 + sequence 
contains a stop codon at pos. 7210 that 1s not present 
1n the three other characterized HERV-K-genomes (Ono, 
M., Yasunaga,T M Mlyata, T. & Ushlkubo, H. (1986) J. 
V1 rol . 60, 589-598) . 
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Mater 1 al s 

Restriction enzymes and T4DNA-1 1 gase were purchased 
from Pharmacia (Uppsala, Sweden), IPTG, DNAsel, 
lysozyme and BSA from Sigma (St. Louis, USA). FXa and 
Endogl ycos 1 dase F were obtained from Boehrlnger 
(Mannheim, Germany). l25 Iod1ne was purchased from 
Amersham (Buckinghamshire, UK). The pAX-vector was 
obtained from Medac (Braunschweig, Germany) and the 
pINIII-ompA vector was a friendly gift from Dr. W. 
Schwable, Mainz, Germany. 

CELL LINES 

The T47D, MCF7 (both human breast adenocarcinoma), 
H EL A (human squamous cell carcinoma), Hep2 (human 
laryngeal squamous cell carcinoma), Raji (human 
B-l ymphobl astol d ) as well as Ag8.653 (mouse myeloma) 
cell lines were maintained in RPMI containing 10% FCS 
Stimulation of the T47 D cell line with estradiol/ 
progesterone (Sigma, St. Louis, USA) was done as 
previously described (Ono. M . , Kawakami, M. & 
Ushlkubo, H. (1987) J. Virol. 61, 2059-2062). 

ANTIBODIES 

BALBc-m Ice were Immunized 1 ntraper 1 toneal 1 y three 
times In Intervals of 2 weeks with 10 \ig 
r HERV-en v-OM-FP emulgated 1n complete Freund's 
adjuvantsand finally Immunized 1 n traspl een 1 cal 1 y once 
with rHERV-en v-OM-FP lacking adjuvants . A monoclonal 
antibody, an 1 1 -HERV 1 , recognizing a recombinant 
HERV-K-en vel ope protein was prepared by standard 
techniques (Fazekas de St. Groth, S. & Scheldegger, D 
(1980) J. Immunol . Methods 35, 1-12). This review 
describes the production of monoclonal antibodies. 
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Hybrldomas were screened by EL I S A and confirmed by 
Western blot using rHERV-en v-OM-FP and control 
protei ns . 

E xamp 1 e 

PCR AND CLONING PROCEDURE 

A standard 100|il amplification reaction vessel 
containing 5^g T47D genomic DNA, lOOpM each primer 
( 5 'CAGTCACATGGATGGATAAT, nt. 6791-6810, according to 
(Ono, M M Yasunaga, T., Mlyata, T. & Ushlkubo, H. 
(1986) J . Virol. 60, 589-598) and 

5 'TCTTTTGG ATCTATTTAAA ACACC antlsense to nt . 7842-78 1 9 ( 
same reference as above, 200|iM dNTPs, 10|il lOx 
amplification buffer and 2U Taq polymerase (both 
Promega, Madison, USA) was amplified In a Blo-med 60 
Thermocycler for 25 cycles (92°C 90 sec, 56°C 2 min, 
72°C 3 m1n). The resulting 1053bp DNA fragment was 
purified by agarose electrophoresis and consecutive 
el ectroel ut 1 on and then llgated into the blunt-ended 
Hlndlll site of pINIII-ompAl (Ghrayeb, J., Klmura, H., 
Takahara, M . , Hslung, H. ( Masui, Y. & Inouye, M. 
(1984) EMBO J . 3, 2437-2442). This publication 
describes a express 1 on- vector for E. Coll, which 1s 
utilized 1n this Invention. 

The DNA fragment was then digested with BamHI and 
partially with EcoRI and after agarose gel purifi- 
cation of the resulting 959 bp fragment llgated Into a 
EcoRI/ BamHI cut pAX-vector (provided by Medac, 
Braunschweig FRG ) . Positive recombinants were screened 
by hybridization- with the PCR fragment. The Identity 
of the Insert was checked by sequencing of 200bp from 
the 3'termlnus and found to be 99% homologous to the 
HERF-K-10+sequence. All cloning, hybridization, and 
sequencing procedur s were done according to standard 
protocols (Sambrook, J., Fritsch, E.F. & Manlatls, T. 
(1989) Molecular cloning Second Edition (Cold Spring 
Habour Laboratory Press, New York). 



7 



EXPRESSION OF rHERV-env-OM-FP 
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DIGESTION OF rHERV-en v-OM-FP WITH ENDOPROTE INAS E Xa 
(FACTOR Xa) 

200ng protein from the 8M Urea fraction were loaded 
onto a SDS-PAGE according to Laemml 1 (Laemmll, U.K: 
(1970) Nature 2 2 7,680-685). After separation, the band 
containing rHERV-en v-OM-FP was cut from the gel and 
quenched 16h in 1,5 ml PBS at 4°C. After centrifu- 
gation at 1500g for I0m1n the supernatant was removed 
and dlalysed against FXa cleavage buffer (0,5M Urea, 
0,1M NaCl,lmM CaCl 2 , 50mM TRIS pH 8.0) and then 
transferred to mlcrofuge tubes and incubated with or 
without lug FXa 16h at 18°C ( 200^1 /react 1 on ) . The 
reaction was stopped by addition of SDS-PAGE sample 
buffer containing 5% 3-mercapt oet han ol and boiling for 
2 mln. The samples were analysed by Western blot with 
mAb ant 1 -HERV1 and a negative control antibody from 
the same Ig-subclass. 

IMMUNOPRECIPITATION 

BSA, antl-HERVl and an ant1-tubu!1n mAb as a negative 
control were coupled to CNBr-act 1 vat ed Sepharose 
according to the manufacturers Instructions 
(Pharmacia, Uppsala, Sweden). 

Adherent cells (5 x 10 7 cells) were washed four times 
with PBS and harvested with 5mM EDTA In PBS with the 
aid of a rubber policeman. Cells grown 1n suspension 
were washed four times with PBS. The cells were cen- 
trlfuged at 1200g for lOmln at 4°C and the cell pellet 
solubiUzed 15 m1n on 1ce with lysis buffer (0,5% 
Nonldet P40 f 0,5% Triton X-100, 0,5% Deoxychol ate , 5mM 
EDTA, 2mM PMSF 1n PBS). The lysate was then centrlfu- 
ged at 15000g for I0m1n and the supernatant 
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labeled with iodine-125 by the i odogen/i odobead method 
according to the manufacturers instructions (Piece, 
Oud-Bel jerland, Netherl and) . Labeled proteins were 
recovered from free iodine 125 by chromatography on a 
small Sephadex G 50 column. The lysates were then 
precleared by incubation with 200^1 BSA-sephar ose (lh, 
RT) and then divided into two aliquots and incubated 
either with 25 |al an t i -HERV 1 -sepharose or with 
antl-tubul In-sepharose (lh, RT). The sepharoses were 
washed six times with lysln buffer containing 0,5M 
NaCl and then SDS-sample buffer containing 
5% ( V/V ) 3-mercaptoet hanol (50*11) was added and 
incubated 2 m1n at 96°C. The supernatant was loaded 
onto a SDS-PAGE according to Laemml 1 (Laemml 1 , U.K: 
(1970) Nature 227,680-685). 

After electrophoresis, the gel was stained with 
Coonassie-bri 1 1 lant-blue, dried and exposed to Cronex4 
film (Dupont, Bad Homburg, Germany) for 24-48 hrs. 

In one experiment iodine-labeled Hep2-lysate was incu- 
bated with BSA-sepharose and antl -HERVl-sepharose as 
above. After 4 times washing with the above lysis 
buffer with 0, 5M NaCl, the sepharose was washed once 
with PBS containing 0,3% Triton-XlOO and 0,1M sodium 
acetate. The sepharose was divided into two aliquots 
In 100 *il of PBS with 0,3% Triton-XlOO and 0,1M sodium 
acetate and incubated with or without 0,5U 
Endogl ycos 1 dase F 16h at RT. Washing was again done 
twice with lysis buffer with 0 f 5M NaCl. The samples 
were then analysed by SDS-PAGE and autoradiography as 
above . 
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Re s u 1 t s 

PCR AND CLONING OF A HER V-K ENVELOPE GENE FRAGMENT 

A 1053 bp DNA fragment ( nt . 679 1-7842 , ref . 14 ) 
corresponding to the majority of the putative outer 
membrane env fragment ( nt . 6733-7842 f ref. (Ono, 
M.,Yasunaga, T., Mlyata, T. & Ushlkubo, H . (1986) J. 
Virol. 60, 589-598) of HERV-K10+ was amplified by PCR 
using T47D genomic DNA as a template and an 
oligonucleotide -primer-pal r synthesized according to 
the published HERV-K10+ sequence. This fragment was 
1 1 gated Into the pINIII-ompAl vector and subsequently 
digested with BamHI and partially with EcoRI. A 959bp 
fragment ( pos . 679 1 -7749 , ref. Ono, M. ,Yasunaga, T., 
Mlyata, T. & Ushlkubo, H. (1986) J. Virol. 60, 589-598 
containing the EcoRI-s1te from the pINI I I-ompA 1 -vector 
on Its 5'terminus was Isolated and then 1 1 gated into 
an EcoRI/Bglll cut pAX-express 1 on vector. This vector 
allows the production of a beta-gal actos 1 dase FP which 
should contain a recombinant HERV-env-OM (flg.l). The 
identity of the insert as a HERV-K-envel ope gene was 
checked by partial sequence analysis. 200bp were 
sequenced on the 3'termlnus and found to be Identical 
with the sequence of HERV-K 1 0+ except for two A to T 
substitutions at nt. 7657 and 769 1 (Ono, M . , Yasunaga, 
T., Mlyata, T. & Ushlkubo, H. (1986) J. Virol. 60, 
589-598), which results In a substitution of Ser 
Instead of Thr and Val Instead of Asp, respectively. 
However, as found by restriction enzyme digestion, our 
cloned Insert contains two EcorRI restriction sites 
which are not present In the published HERV-K1 0+ 
sequence and which are not located Inside the 200 bp 
at the 3'termlnus. 

Figure 1 shows the cloning procedure schematically. 
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GENERATION OF rHERV-enf -OM-FP 
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IMMUNOPRECIP ITATION OF A 67KD GLYCOPROTEIN FROM HUMAN 
CARCINOMA CELL LINES 

The human breast carcinoma cell line T47D, either 
untreated or after stimulation with estradl ol /pro- 
gesterone, as well as the Hep2 (human laryngeal 
carcinoma), HELA (human squamous cell carcinoma), MCF7 
(human breast carcinoma), Ray1 (human B-lympho- 
blastold) and the Ag8.653 (mouse myeloma) cell lines 
were lysed and the 1 mmunoprec 1 p 1 tated with the 
antl-HERVl mAb, From all these cell lines, with 
exception of Raj1 and Ag8.653 cells, a 67kD protein 
could be precipitated with the antl-HERVl mAb, but not 
with a control mAb from the same Ig-subclass (IgM). 
Stimulation of T47D with estradl ol /progesterone 
strongly enhanced the expression of the 67kD protein 

Treatment of the 67 kD-prote1n with endoprot e 1 nase F 
reduced the m, w. to 58-60kD, Indicating the presence 
of N-I1nked carbohydrate moieties of at least 7-9kD 
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■In the present report, we describe the detection of a 
67kD antigen in the est rad1 ol /progesterone treated 
human breast carcinoma cell line T47D and 1 n the 
carcinoma cell lines HELA, Hep2 and MCF-7 by a mAb 
raised against a recombinant protein encoded by the 
outer membrane part of a HERV-K-env gene. 

For the generation of a recombinant HERV-K-en v- 
outer-membr ane protein ( rHERV-en v-OM-FP ) we used the 
pAX-expressi on-vector system, because it allows high 
level expression of a p-gal actosl dase-FP in which the 
p-gal actos 1 dase part and the foreign-protein protlon 
are separated by a collagen "spacer" that facilitates 
independent folding of the foreign protein during its 
syntheses. A further advantgage is that the FP could 
be cleaved by FXa into a p -gal ac t o s 1 das e - c o 1 1 age n - 
spacer protein and the foreign protein. Our insert is 
slightly different from the published HERV-K10+ 
sequence, as it contains 2 EcoRI sites which are not 
present In HERV-K10+ and at least In the 200th 
base-position form the 3 ' -terml nus , 

(Ono, M. f Yasunaga, T., Mlyata, T. & Ushlkubo, H. 
(1986) J . Virol. 60, 589-598). 

The env part of r HERV-en v-OM-FP has a m. w. of 37kD, 
indicating that the 959bp Insert was fully translated 
without Internal termination. This protein represents 
the translational product of nt . 6791 to 7749, thus, 
86,5% of the whole outer membrane portion 
( nr . 6733-7842 , ref . (Ono, M., Yasunaga, T., Mlyata, T. 
a Ushlkubo, H. (1986) J . Y1rol. 60, 589-598) of the 
HERV-KlO-env gene. It seems likely that that a 
complete outer membrane protein has 
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a peptid cor of approximately 43KD and carbohydrate 
moieties of 25 kd since the outer membrane env gene of 
HERY-K10+ contains 7 possible g 1 y c o s i 1 at i o n sites. By 
treatment with Endogl ycosi dase F we could reduce the 
molecular weight of the 67kd protein to about 59kd. 
However, 1 t seems possible that the gp67 1s not 
completely degl ycos 1 1 at ed f since the Endogl ycos i dase F 
treatment was performed on an Immobilized 
antibody /antigen complex. 

T47D cells, established from pleural effusion from a 
human breast cancer pat 1 en t , have receptors for 
estrogen, progesterone and androgen (Keydar, I., Chen, 
L. Karby, S., Weiss, F.D., Delarea, J., Radu, M. 
Cha1tchek,S. & Brenner, H.J. (1979) Eur. J. Cancer 15, 
659-670 ) . 

In these cells HERV-K-mRNA transcripts had already 
been detected, but only at a basal level when the 
cells were kept 1 n normal tissue culture medium 
supplemented with 10%FCS. This expression could be 
Increased when the cells were treated with lOnM 
estradiol on day 1 and lOOnM progesterone on day 2. 
mRNA-t ranscr 1 pts for HERV-K have also been described 
In Hep 2 and H EL A cells, whereas the MCF-7-cel 1 line 
has not been examined (Ono. M., Kawakami , M. & 
Ushlkubo, H. (1987) J. Virol. 61, 2059-2062). 
This 1s In line with our description of the distri- 
bution of the 67kD antigen, characterized by our 
an t 1 -HERV 1 . mAb . The expression of our 67kD antigen 1 n 
T47D was also up regulated by the combination of 
estradiol and progesterone. 

Particles containing "reverse transcriptase activity" 
as well as other structural features of retroviruses 
and therefore termed RVLP are released from T 47D 
cells depending upon stimulation with estradiol 



followed by progesterone. One antigen associated with 
PVLP, gp68, has been Identified to be recognized by a 
polyclonal antibody raised agalns the MMTV-en v-gp52 
(Segev, N . , H1zi, A., Klrenberg, F . & Keydar, I. # 
( 1985 ) Proc.Natl .Acad.ScI .USA 82, 1531-1535). 
A mAb (H23) has been raised against T47D-RVLP which 
was found to recognize a 68kD glycoprotein associated 
with T47D-RVLP . In the same study (Keydar, I. # Chou, 
C.S., Hareuvenl, M., Tsarfaty, I., Sahar, E . Selzer, 
G . , Cha1tch1k, S. & H1z1, A. (1989) 
Proc . Natl .Acad.ScI .USA 86, 1362-1366) 1t was 
speculated that the gp68 recognized by the 
ant 1 -MMTV-gp52-ant 1 serum and the gp68 detected by H23 
are very similar and possibly Identical. In this 
publication, the cell-line T47D are described In 
detail. In contrast to those findings, a later study 
revealed that the H23 mAb recognized two high 
molecular mass proteins (>200kD) from T47D cell 
extracts and culture s upe r n a t a n t s . Furthermore, it was 
found that H23 did not recognize a MMTV protein which 
1s explained by an only restricted similarity of a few 
epitopes between MMTV and T47D-RVLP. Sequences derived 
from cDNA clones isolated by 1 mmu n o s c r e e n 1 n g with the 
H23 mAb revealed that H23 recognizes a muc1n-!1ke 
epithelial tumor antigen. However, the H23 mAb 
demonstrated a high specif 1ty for breast carcinoma 
tissue, 



but It has also been detected on the surface of T47D 
cells as well as In culture supernatants and in 
pleural effusion fluids from breast cancer patients. 

We assume that our gp67 f which is characterized by the 
ant1 -HERVl-mAb , 1s located mainly Intracellular, since 
we could not precipitate labeled antigen from 
surface-labeled cells. Furthermore, the antigen was 
not detected by 1 mmu n opr ec i p 1 t at 1 o n with our mAb 1n a 
pleural effusion fluid of a patient with breast 
cancer. The detection of this protein by indirect 
Immunofluorescence and 1 mmunoh 1 stochemi st ry has also 
been unsuccessful. One possible explanation could be 
that the epitope of antl-HERVl is blocked by an 
associated, retrovlrally or chromosomal 1 y encoded 
protein and only lysis, as done by the immunopre- 
cipltatlon experiments, liberated the site recognized 
by our mAb. Some Immunofluorescence or immunohisto- 
chemistry fixation procedures also result in a high 
unspecl f 1c background when an IgM mAb 1s used. 
Several facts support the hypothesis of Ono, M. et al , 
that RVLP or at least the RVLPgp68, recognized by 
an t 1 -MMTV-gp52 , may be encoded by an active 
HERV-K-prov1 r us : 

(a) HERV-K-genomes have (especially 1n the env-reglon) 
significant relationship to MMTV with respect to 
their deduced amino adds and structure, 
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(b) antibodies to MMTV have 
with T47D-RVLP 

(c) transcription HERV-K-gen 
production of RVLP are 1 
treatment with estradiol 



been shown to crossreact 

omes as well as the 
nduced on T47D cells by 
and progesterone and 



(d) our description of a 67kD antigen that possibly is 
related or Identical to the gp68 recognized by 
an t i -MMTV-gp52 and that 1s recognized by a mAb 
established against a recombinant 
HERV-K-env-outer-membrane-prote1 n . 



During biosynthesis the precursor protein may be split 
Into an outer membrane glycoprotein and a 
transmembrane glycoprotein by a virus-encoded 
protease, as it has been demonstrated for many 
retroviruses Including MMTV and HIV, 
The H23 epitope seems to be restricted to breast 
carcinoma tissue, whereas gp67 Is also found In 
carcinoma cells of other than breast origin. The 
presence of H23-ant1gen In these cell lines has not 
yet been described in the literature. The breast 
carcinoma speciflty of the H23 mAb may be due to an 
epitope variability of the broader distributed 
epithelial tumor antigen. 

Finally, it seems likely that different HERV-K-prov 1 - 
ruses encode for env-glycoprotel ns which may differ 
from each other In respect to cellular location, 
distribution, and reactivity with distinct mAbs. 
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ABBREVIATIONS 



BSA bovine serum albumlne 

ELISA enzyme linked sorbent assay 

FP fusion protein 

FXa endoprotelnase Xa (blood 

coagulation factor Xa) 

HERV human endogenous retrovirus 

IPTG Isopropyl -p-D-th1ogalactopyranos1 d 

mAb monoclonal antibody 

MMTV murine mammary tumor virus 

nt. nucleotide position 

PAGE polyacryl ami d-gel electrophoresis 

PBS phosphate buffered saline 

PCR polymerase chain reaction 

RVLP retrovirus-! 1lce-part1cles 

RNA ribonucleic add 

tRNA transfer ribonucleic acid 

Ig Immungl obul 1 n 
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Claims 



fflri76 d m that 1t 1s 
n an tibody, characterized in 

H....1...1 yooprotel „ .f hu«. t — r 

specific versus a 9 " f 

cells. 

t ,„ characterized In that it 
Glyco prote1n or protein. char retrovirus 
is encoded by a human endogenous retrov 

K -envelope-gene. 

Pro =. ss for ... pr.-..«.. 

Bly .. pr .«,. ....-». «; ; hyBrld ,..< 

— t :;:;r::;; «. — - 

the protein is e*w 
isolated. 

l( for the diagnosis ana 
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5. Medicament for the treatment of Cancer, containing 
a monoclonal antibody according to claim 1 and the 
usual fillers and auxiliaries. 

6. Process for producing a medicament according to 
claim 5, characterized In that the monoclonal 
antibody is processed in the usual way with 
conventional fillers and auxiliaries. 

7. A monoclonal antibody as claimed in claim 1 
substantially as hereinbefore described with 
reference to the examples. 

8. A glycoprotein or protein as claimed in claim 2 
substantially as hereinbefore described with 
reference to the examples. 

9. A process as claimed in claim 3 substantially 
as hereinbefore described with reference to 
the examples. 
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